Glucocorticoid receptor regulation: the effects of adrenalectomy, exogenous glucocorticoid, and stress on hepatic receptor number in male and female mice.
Although glucocorticoids are known to regulate their own receptor number, the physiologic significance of this process is not known. In order to assess this process in intact animals the effects of adrenalectomy, stress, and exogenous glucocorticoid on the number of hepatic glucocorticoid receptors in Swiss-Webster mice were evaluated. In males 24 hr after adrenalectomy there was a clear 2- to 2.5-fold increase (upregulation) in glucocorticoid receptor number. Conversely, 24 hr after the ip administration of exogenous corticosterone there was a clear downregulation of receptor number. In each case (upregulation and downregulation) female mice were much less responsive than males. Three stressors were used to evaluate the effect of the endogenous secretion of glucocorticoids on downregulation. Male mice were exposed to ether, vibration, and confinement either once or daily for periods up to 3 days. Animals were sacrificed 24 hr after the last stress and hepatic receptor number was compared to an unstressed control. Cytosolic receptor number was not influenced by any of these stimuli. It is concluded that although glucocorticoids clearly regulate glucocorticoid receptor number, as demonstrated by adrenalectomy and the administration of steroids to adrenalectomized animals, the physiologic significance of this process is uncertain as receptor number does not appear to be changed by stimuli of adrenal glucocorticoids in the intact animal.